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^5^, n d tit t-it^^ffitfcs : h^, m 

mitt*. it^L-CV^o 
15 R - T - B *#±jH*^*^<0*«W*«:lft-t'*"* fc**>*HfcM* ^#3 
fcfrfcft-Cl^. W1-2 19 143WU R-T-B^ 

^5pi-2 19 14 3 ^^(-fS«c<7)^^> j^tit&TOi-S*^*^ «fc 9 
20 4*»ft«rtt, *(*:W^I4?ISV^fiat* (He J) atm***** (Br) £ 

^ c -c% ttfttftbnsR - t - b ±£*^»*^**4^r±«§*£i&«: 

ig^Of^^«r^l-t--t-?>^^^ffl^^ fc ^° Lfc^o-C, R-T-B^*± 
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^^iCfffcft^**^^***^^*^^*- WW 2000-23 

4 i 5 i#^»-ett, j^^axtmM*********^ z rW/ 

2 0 0 2-7 5 7 1 7 Co, AK Cu, SfcfclZ 

r , NbXttHf Sr^i-*R-T-B**±**^«Wf r Bit 

#M 2002-7571 7^m^£tltfM-Bik&W&frWt-$rtti'$'Z>^k 

^£^xmmmMimf)m*£tix^z> 0 l^u^^, 2002-7571 

7^#^F^^^n6^»d3-lTr(^r^^I^20°C@it^> 8EV\, £o 



US-4 1 5 7 (9 9 P0 4 4 2 1 -2 Zrl-3) 



10 ^t^-rso 

#3PJ?te^±^*nJU-^< fc<O-efc0» R : 2 5-3 5w t%, B : 0. 5 
~4. 5 w t%, AlWCu©ltXli2i : 0. 0 2-0. 6 w t%, Z r : 
0.0 3~0.2 5wt%, Co : 4wt%&T (OfcHrifci*) > 

i" 6 « R U r * iftfei" 5 - * * W* ^ 

-|-^,r — T — b 5R#±*g*^wra<o«3t;£8s-cfcSo 

1 filXtt 2 - 4: #3* -^* c uIkUA 1 ° 1 mXf * 

25 tt»fcJ:ot#bn5R-T-B3R*dJI*^^»Jt (Hk/Hc 

J) 0%EUifc ft 4 0TO±T*fc5 o 

*»W©R-T-B**±**^***-#V V ^ Z r ttO. 0 5-0. 2w 
t%^iI£L<, 0. 1-0. 1 5wt%t*>5:^^l-S*U\ 
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20 
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R : 2 8 — 3 3 w t %, B : 0 . 5 — 1 . 5 w t %, Al :0. 3wt %U 
T (0^*-f), Cu : 0. 3wt%«T (O^r^^T), Co : 0. 1-2. 
0wt%WT, ^mn&^F e d^^«tt5: u< , R: 2 

5 9~3 2wt% B : 0 . 8 - 1 . 2 w t %, Al : 0. 25wt %J^T ( 0 & 
^£"f)> Cu : 0. 15wt%»T (O^^T^-f), m^mmm^F efrbft 

mm^^t^^Wi^n, »ti^*n5tii^2o o o P pmzirt 

mm, m2mnmi mmmxnhfit^^M^ (n o . 1 - 2 0 ) ^s«-aj&, 
15 mmmRnm^^^-rmm, m 3 ia«^i*wj-e#^tt tz^m^ (n 
o. 2i~3 5) (Dft^-m^, mmmRu t mnxW&%ffrrmm. I4@iiii 

^JfeMT*#btLfc^^^ (^mi 0 7 0t) K*3tt5&©B&3L«£ (B 
r), Qmtl (He J) ROM^lt (Hk/Hc J) tZrttit«^ 

t^77, ^5HK^iHJg^J-e#^tLfc7l<^W (imiosot) 

20 £>tf6?^M0^ (Br), M^J (He J) &t^i7F01t (Hk/Hc J) £ 
Z r ^P*t(OH^^^-r^7 7.^6|21«||l^»J-e1#^tLfc^^^ (^ 
R^^^DtCctS*^^^) CDEPMA (Electron Prove Micro Analyzer) tc 

iB-^y t o ^^m^^-t-^. m7mnmimmm^nhtiti^m^ «&r 

25 teH 1 mMM^nbtltzfrtKM^^miZ Z r Z r <D»l*&t>* 

thtc^m^ (no. 36-75) «t«, &mmRTfimfs,*m&*irm 
mi omnm2mi&mz3ot-tz>mmm3imig (Br), umji (h c j) 
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tMIJBJfc (Hk/HcJ) iZri«^»W^7 > 1 1 0^11 
2HljWe#f)tlfcNo. 37, No. 3 9, No. 4 3WNo. 4 8©W 

«is^sem te&mn+mvM) hi 2 

@li|2Wlt1l^f:No.3 7, No. 3 9, N o . 4 3 RZFN o . 4 8 <D 
5 #*JU»*r<Z>4 tt I -H«W77, Hi 3Htt»2*lfc«Tf»b*t*: 
No. 7 0(a5Mt^B, A 1 , Cu, Zr, Co, Nd, Fe&T^Pr 
<0#7c^»-7-y (3 0 M mX 3 0 nm) Z^ir^M, fg 1 4 E] f*3f§ 2 

»jt#«No. 7 0ia5^*^EPMA9>f^tf©^77 

j ^(D-mz^-rmm. mi 5mnmmm2x^htitcNo. 7oia5*^« 

10 5»EPMA7^y»7'n77^/^WJ^tl^ ^16(3(^2 
il^CJoltSZriM, *WS«USEatWI»Jt (Hk/Hc J) £0>Hffi* 
^f^77, ^1 7 0(iH3^WJ^#^nfc^±«7l<^^ (No. 7 6- 

79) <Dmmm. mmmRumn^^^-rmm. mi smnm^mmmx 
®btiK.%>±M*>KM* (no. 8 0-8D «tw, mmmRumm.® 

i§ 0^ -& ^M-r z> ft #> <d * 

20 <7>»*-C*> -5 R - T - B **±**^«l5ro»»»-^^-CR 

*cf-T?CV (Coefficient of Variation) flStlSi") t?#^$tt5 0 #3893 "Ctt^ 
25 Zr^CV^l 3 M£ b < tt 1 OOKT, S&fca*Ktt9 OKT 
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-e*>s, ®z r y yf«*tttcu, coMd^Hcy^fc^ ^ 

**BU ^ iiXfi, *tt*Bfc*5V >t Cu.Nd RtfC o©lTO2 aa± i 

z r ttftbKV v^tmm (ar> r z r y y^taj t^?) 

~<DZ r y y^ttffitt. M^Z r £Hr£ fcV^fc*m 2 T » 4 B x 
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5 <{k^*aj*> 

^B^W^±^*^^tt> R£25~35wt 

~^T% RliL a ^ Ce, Pr. Nd, Sm, Eu, Gd. Tb. Dy, H 
o, Er, Yb, Lu^YA^^S^-^^l^^^ 1 ^ 2 ^ 

15 T 14 B,ffi©4«Mti±ftv\ :»fc* t «llt«:»oa-Feft^«flli 

20 Oltt2 5-3 5wt%it5o ItU^R«itt2 8~3 3wt%, SfcUl 
M£ LV^R oolite 2 9 — 3 2 w t 5o 

25 NdRt;Dy(D^fl'*2 5-3 3wt%i:t5iti s S*U\ r(D 
«&HK*3^-C, Dy©i(40. l~8wt%ffiU\ Dyit »9BS**£ 
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3. 5w t%t U M\<^mt)&m^^m&Km)yA&3. 5-8 w t%ti- 

^PJO#±^^^tt, *?!f (B) 5:0.5~4.5wt%^f 
-T5 0 B ^ o . 5 w t I i: ^-C^ tctc 

5 U B^M. 5 w t %lrix.5 i WM^lTt5l^]^fc5o Ufc^o 
_h&g£4. 5 w t %<!ri--5o L^BcDittO. 5-1.5wtl £ 
g£ LV^B(D4fiO. 8 ~ 1 . 2 w t %XhZ> 0 

^mm(DR-T-B^±m^U^ii, A 1 WCu^llX«2llrO. 

o2~o. 6 w t%(Dmmx^mirz>^bfr-(:%z>o ^^mmxA i mc u © 

1 (DM&0. 0 3~0. 3 w t % N $ ibicMJ: LV^A 1 (DliiO. 0 5 ~ 0. 
2 5w t %-C&3 0 ~£t'. Culr^DtSf^V^t, CuWlliO. 3w t% 
JWT (0£r*a-£-fh S*b<«0. 15wt%EJiT CO^^Th £fb^M 
15 tU^Cu©l(40.0 3~0. 0 8wt%t*fc5 o 

*mm<DR-T-B^±Mlfc^m3£tes Zr£0.03~0.25w t %^ 

m-tz> 0 r - t - b ^±M*>Km^(nmn.m'&fa±ttm & tMzmm^m. 

20 ^^^l^^f-ftSo Zr©a*U^IIi0.0 5-0.2wt% v ^ 
(CiSU^illO. 1~0. 1 5wt%T*fe5„ 

^0^<7)R-T-B^#±^^»«, ^(7)^*^2 0 0 0 p pmKT 

T$-fr-5o ^^-e^^-C(i> ^|gft:^(C^^tt^^*^, 2 0 0 0 ppm 
25 WT, §I£ L<ttl 5 0 0 pp mJ^T, £ <b f-M* KlilOOOpp m«T 
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iiL<iio.i-2.owt%, s e> km* u < n o . 3 ~ i . owt %-a-irt- 

*mWte. R 2 T l4 B&±&t-fZ>&& (i&R&&) ffiR^ct^R^^ 
10 (*R^) ££ffl^TR-T-Bi«±il^a^£M3t« 0 

7oo~i so ot©i^t* i i^w«±«j*-f n«rav^ 0 

tui, <*a«><o«i-eiftWL/tJ:5tc, tR^f)Zr»t6r^(a 

20 {SR^f-ii, R, MB*, CuM/XfiAl^t$*5Ct 
TjS-CtSo -<^^tf£R^«, R-Cu-Al-Zr-T (Fe) -B^cD 
M^Mt5 0 »R£>£tCW\ R, T (Fe) RVBOjtl:, Cu, 

CoMA 1 (7) 1 fX!i 2 S^±$f^f - i 5„ ZCDtZMRte 

R-Cu-Co-Al-T (Fe-Co) - B %k(D^&&m$tf- Z> * 

25 {£R^S.t^SJR^^^$^fc^, i*ie><04h«^W:SiJ*^Xtt— #S 
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i; x yh5/^ i^ffi^ratt^^ (W^riS*^^) ^VX/^fJitt 

■^&»5|5RtJ«i«R^«&5|cW«^Jfc*«:, fi*Jt-C8 0:20-97:3 
^11^8 0 : 2 0-9 7 : 3 @& t -Ttltf <t -V\, ftS^^l- U ^ 

15 ^»n v ^<£>S$WJ£ o . o i ~ o . 3 w t l&^NH- 

^t«. 12. 0-17. 0kOe©WC, 0.7- 

20 1. 5 t/cm 2 ii^-C*tf^ttfJ;V\ 

mm^mm, z<Dmivw.&n^xn^m&x'*nm%*xmm-tz>o m& 

BtfSfcs as % iooo-i 100 °Ctr 1-5 B#lweflf«8Jgi-*ttf «t v \ 

25 *Sr«IJ»-t-6±-Cl[S-e*>5o B#«S^2^^^itTtT^5#-a-^«. 8 0 
0°Cifi{#, 6 0 O^j£§t?ro0f^WroWt«|-ei!b5, 8 0 0tffi«t© 
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r) t&Mt) (HcJ) Br+0.1XHcJflSl5. 2U±, £ hKfel 

5 

(Hl»lJ) 

1) mn^& 

2) *|{f*&#X*I 

15 ArfiWeOOtxliUM*^ 

mm^<¥f®L%mz>t'fr^^ ^mmxnmfavtmmm* 2 0 0 o P P mart 
20 mmM-fv^^tfo-To 

3) »IS 

2^#^rtfo-rv^^ N 
u-rn^^^K *m&mxfe*TT v ^m^s* 0 . 0 5 ~ 0 . 1 %m& ufc 0 
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4) iB^xa 

|:Zrl) ^>&S«fc5t-ffi^i"S*^* s *>5o -©I^I^t, 08 

io * — ^aMJ— ^K:«fc9 5~3 o^rafs^ff^5@^-eJ;v\ 

-oM>*£.fflicu 1 o o P P mEiiro^ifi^tt^^^ wifet 

5) MIS 

20 «f5 c r^flBJ&tpffcJgte, 12. 0-17. 0kOe«t\ 0.7- 
1. 5 t / c rn 2 MW:(Df£t)Xfttex.l-££\<\ 5kOe©Wt 

i. 2 t/cm 2 <z>aE;^j&^£fTV\ mmzmc *iit,i»*yot^ 

6) ^Ig 

25 :«M^tHJb'^tl 0 10-115 0°C-tr4B#ra^bfc^, 

#rbfc 0 &V^#^Hfc^{£K:8 0 0°CX 1H#W<^ 5 5 0°CX 2. 50#^ it 

(It l 
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mmtpf&MVfc-WiK, 1 0 5 0°Ct 1 0 7 Ot^-Cft^U #k*Lfc&*§#t- 2 

#PjnfeR-T-B3R*±?S^«^lCOV^-C, »9«S*«&& (Br), M 
# (H c J) RTfifttelk (Hk/HcJ) B — H h V— frfcl £ «9 Lfc„ 

10 EI^#IELfc 0 l4iilfiiSWl 0 7 0°C<D£#<Z)Z rS^JPft^ 

*^S'J^b^^^^2ElS.t>^3|lI^#fabfc 0 ^2|1IIC*51>T, No. 1~ 
1 4f*g&SStfS 1000~1500p p mCOt5H(Cfc6o * 2 Ht&V ^ . 
15 No.l5~20«1500~2000p p m<7)$£|S(C;fe5 0 *3gli*3 
V^Tfi, N o. 2 1 ~ 3 5 <D£.X&%: 1000~1500p p mCOlS 

^2El(C4oV^T, No. lttZrm^#K*fc5 0 Sfc, No. 2-9 
M&R&&frhZ r Sra&JO LfctflSk No. 1 0~1 4 HcKSR^*^ Z r SrSS 
20 APUfcltf4-efc5 0 ^4Ei<^^7 7(cioV^-C, {SR^&^kZ r Sr^PLTbtt 
^^ttteR^aSJPts £fci«iR£-fe^<bZ r SrayiPUfe*t3N»HiW:i*R^«S 
*P(k^b-CV^5c ft*3, ^4gH±l2«l 0 0 0~1 5 0 0 p pmtm 

j&M&fe v vttfl. d o v > x ^ u t> <z> -e h 5 o 

^2 121^^4 El J; «J , 1 0 70°COiim Zr»L*^No. It 
25 (He J) RXFftMtt (Hk/HcJ) a* £ t> tiUft^ U 

S5R^^P^«tS*^^«. 9 5%$k±<Dfil&l£ (Hk/HcJ) Sr# 
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iK.m*&. m%mf$mmm^titc 0 &it, m±&m6m^mi-£o^, ep 

MA (Electron Prove Micro Analyzer) iC^^yt^^r y \?l/JfW,&iZ& V > (H 
—mWrkcm^XBt z r b&WL&Ztiitz kfrb. Z r Bft^«^^t 

t>^4m^^i-j: (Br) <D^TtfSMrc#&<&s 0 

J^Un^LT, {fiR^S^PtCtS^c^^li, 0. 0 3%<7)Z 
5%&>±<Dftteik (Hk/HcJ) «r#5Cl^^-C#5„ ^Lt, felttfe&lC 
S#*^ftf±^£ft&a»o;fc 0 0. 0 3 %£k±<DZ r (DWifim 

io iot^ ratttfcftg (Br) Rxfi&mt) (He j) «>{ST36swje>e>n*v\ 

3 0wt%tt*)|JD^^ Zr|»Wj:niSWS (Br) 
15 tf5{£<&5o Lfc)J5ot, ISR^OS^-Cfcotfc, Zrli0.2 5wt%a 

t<£>s&#p*£:1-5- fcjisa* lv\ its R^aamtc j: z>7ktKm^k mmzE p 

»7BI^-t-«t 51-, B t z r i: 4:151— «9ftc*3V^««i-*w^ds-e#>&*> 

O /"Co 

mm%2 0 0 0 p P mWT^Swtt?il5V^««C«M4i6S#fetL.*C:^35S^5 0 
^Ut, |2i(DNo. 6~8iNo.l6~18 £ (DJttfc, No. 1 1~1 2 t 
No. 1 9-2 0^«i!), 1 5 0 0 p pmKTiafci^Cft 

(He J) riSif LT#f £ UV>r btfftfrZ> 0 
25 Jf$3BLfttf!&5igj;$, Zr»L/j:^No.2lSi^WlO 

5 O o CO^-e&o-tt>£|JF01t (Hk/HcJ) ^8 6%ifil/\ Z\<D%.tKM 

MR&&mMz£Z)^{Km.^ (No. 2 8-3 0) ti. ZrWttaOM^ 
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it (Hk/Hc J) tt|S]±-t-S36S, Z t mM*&*8 J &ir (Br) 

ZtllZ-ttlsXs {SR^)tti:J:5^l5 (No. 2 2-2 7) fi x ^ff^it 
(Hk/Hc J) <Z)|6]±*S4$tL5-^"C% aTO^S (Br) (DffiTOlS 
5 £AyJ*4V\, 

|3@^No. 3 1- 3 511 A 1 *^^l»J^-ti:TV^6o r,*ie>*4M8fc£tf> 

»*c*w£a»e>, a i m&mijn£itz>zb\z£V)i%mti (h c j> ^uiitsr 

^2HJ&0^3|!|f£{4, Br+O.lXHcJ (Dffi^sBic LTl/^ 0 {SR-g^ 
10 HZr Lfc^^Mg^H Br+O.lXHcJ ifttfS Z r (D^O*^^ 

fc^-fl 5. 2£X±%7j<{,X\<^Z>^kfcfrfrZ >0 

l20t«No. 2-14, 1 6~2 0^M^OV^T, EPMAl:«t57C 

15 ofcM (S"#^) -Cfe^s r.(Z>iftAS/j^v^«^tS:i4* s fllixTv^5ii:*:^i- 0 

EPMAttBW («c) 1©JCMA7 3 3 MIICPET 

<7>*S*4r»2HS0«*8ig^-t o !2iM8iJ:^ ISR^&Zr 
^r»Lfc^^a^ (No. 2 — 7) fi, *R^^P>Z r^tfc^I^ 
20 (No. 10-1 4) {Ofc^XZ r (DftmVk7b>mtlZ>^tfct>frZ>o 

'>t©z r mmx^m^mn^mm^^w-r^j^mt^hn^. 

jjPi§BJ£: 2 0 k V 
.TOM : 1 X 1 0 - 7 A 
25 f$ttB#HQ : 15 0msec / U. 

: X->2 0 Otf^fV h (0. 1 5jumXry^) 
Y->2 0 0^VF (0.14 6/imXf^) 
^ffl : 30.0yuniX30.0Mni 
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f&Jfc : 2 0 0 0fg 

5 0 Mml:»«&#Ufco ZngkmrntpfSMl^ 10 10-110 0°CW# 

* (He J) RZfftMIt (Hk/HcJ) SrB-H h V-KX <9 $IJ5£ Lfc c 
B r + 0. 1 XH c jmZ&bbtCo -t<Z>i©:fc«rffS9 0te#flEL;fco 
10 ^1 0El(c^^^i:#a^#'t4wp#^^i-^7-7^^bTv^o 

&Xft£:6 0 0 — 9 0 0 p pmtfiit, ^oM*0^tg?r4. 0 m m 

^otl^ot^fcfe, Z r &*^Lfcl^k#J^(f&9l8 No. 3 6-3 9, 
15 Jgl 0 0^-CZ r - f r e e £ SB2) 1 0 3 0 c CT?tt*g bfc^^(« 

(Hk/H c J ) 75*8 8%<!; 9 0 %(cjg LT V^frV \, 

a*«H4<Z>**»-Cft^it (Hk/HcJ) ^^^i^i-J;6fSTffif^/5 3 * 
5 o o£(9, fal&kt (Hk/HcJ) ttS#«fc^S«75ffilP]«:*ESi- 
20 5rtOt*#5-itIi^5„ ^-C, 9 0%SX±(D^Mit (Hk/HcJ) 

5„ Zr^O. 0 5%»Lfc7mi5 (f 90 No. 4 0-4 3) t?li, 1 
25 010-105 O'CtC^T 9 0%£k±<Dft]&it (Hk/H c J ) Sr#"CV^S 0 

otO, Z r £ 0 . 0 5 %» Lfc3k^«B^©ttJI£ia£*Btt4 o 0 c-efc£ 0 EJtK 

»C % Zr^0.08 %mMVtifolKm& (IB 9 El No. 44-50), Zr^rO. 
1 1 %3&jg L/c^S^ (& 9 SI No. 51-58) &t*Z r £ 0 . 1 5 %^ 



US-4 1 5 7 (9 9 P0 4 4 2 1 -2 Zrl-3) 

- 17- 



M Lfc&^MSfcEi (I9@ No. 59 — 66) O'^Mfett 6 0 °C, Zr^rO. 
1 8 % m 9 H! No.6 7~7 5)ft Lfc*^^&*SiBl£<gKS: 7 0 °C-t? 

I9@^No. 3 7 (1 0 3 CCSfeSf, Z r M^JU) , N o. 3 9 (1 
5 0 6 0°C*3frg, Z r mMlN) s N o . 4 3 (1 0 6 Z r 0 . 0 5 %») 

&t>*N o. 4 8 (1 0 6 0°C^*£, Z r 0. 0 8 %«» <7>#3k#J9£^<£>flfcBfrffi 

^sem m^mn+mwm ^xvmmLtcmm^m&Wii i@i^t„ * 
m2mMMx*mhtiti&7k!KM^<D4 k i-hem^i 2ekc:^l-c^ 

So 

10 No. 3 7CDcfc9^Z r ^»L^V^^mS^ftb^-t-< > f£ 1 1 HH-^H~ 

£ o no. 3 snko^m&umfti 0 6 

o°C£i«<ft£^ M#*Sufc£tf s ®*£fr5o lii@i:in3iaooM 

raaitfi^fb Lfc&iIIBW^flrttlriS @ f£0 0 Z r £ 0 . 0 5 %»] LfcN o . 
4 3ft 11 1 EH^-TJ: 9^*a^-fbLfc^^ H ^w^^^rnx.S^ t/SS-t? 
15 ^oZr^rO.O 8%»LfcNo. 4 8I1H iai^tJ:9tl 0 6 0°C 

il2lMt5^ No. 4 8<D£oKWMfr^&}—t£%B.mzM 

u No.43©i9in o o nm^±(Dm.±it^fc^m^m^.-r^t. * 

20 ®\^1kte\k (Hk/HcJ) timT-tZo fcffU 

(Br) atJtftl^) (He J) (D®Tfi^^tl^V\ No.3 9|I*tJ: 

^StfeJ&ft^itML-C 1 0 0 m m£Jl±»«L^ft Lfcfe H B B t I r^#< ^5 
t, mtit (Hk/HcJ) ft±<mK£ifrfZ>t t i^a^ (He J) ^ 

fjsr-rso l#>u asasc^ (Br) <Df£Tte£6£o-t/£v\, 

25 H9lH<7)No. 50~No. 6 6 (D^^Jg^CloV >t C Vffi^HiJS Lfc D •=& 
OgrJ^fgOlIH^-f^ ^^J:t (Hk/HcJ) ft 9 0%U±.mhtlZ>mMi 

um^mm (io3o~io9o°o -mcvfi:^ 1 o oj^tst^u z r <d 



US-4157 (99P04421-2 Zrl-3) 

- 18- 



H9El^c7)No. 7 Oct^^^Co^TE PMAfc: J; ■5fi?#f£tT^o 
fc 0 ^13EI(c:B N AU Cu, Zr, Co, Nd, F e r CO^tc^O 

-^^fc 0 ^^ (30/imX30^m) £^LTV^ 0 Hi 3 ERC^ Lfc^ fc° 

Hi 4|U(C^-rJ: 5 i-, Zr, C oRUC u(Z)t°-^fi@/5S— 
Bf (OK ZrS^CutDt-^^-SLt^S®^ (A, X) ^fc§ 0 £7c, 
10 Hi 5HI^*dV^T^. Zr,C o&TC u W t°-^fig^— f&[ LT^S®}^ (□) 
#MtH£*i&o Z v -A^V y^t£mm^^^X^, CoM/Xii 

CutUyfC^otl^o ^fc, ^©Zr^y j/f^iiit Nd^Uyf 
^oFe^T/iii^l/iotl^:^^, Z r te^^^^M 

15 J^±<Z)J:5{-, No. 7 0cD 7 Mim Co, CuMNd(DliIfi2i 

20 9 4%ro»$-ez r i*{^y y grrsr tfflt>^it 0 mm^, 

ColJ6 5.3% Nd(J5 9.2 %Xh^fc a 

Hl6Hfi, H2 3l»JiC*5{t6Z r tWl7£J* (Hk/ 

He J) ©»W7 7-efc5„ 
Hl6HU<9, ZrMn^tia!), *feteiUNBtfSj£flS5 r. i:M 9 
25 0%£X-t(DftMtt (Hk/Hc J) £#5 fcft.^tt 0 . 0 3%J^±<7)Z r (Dffitia 
iS^5|-C*>5Cfc*S^S 0 ££>lC, 9 5%)sUi<Dftte)£ (Hk/Hc J) £ 

^Sfca&teteo. o 8%w±oz r ©iJtaMH-efcs: <b^^^s 0 
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m 1 l©^ia 1 4RTf&&b 1 £ffl^T|t 1 7 EKd^-f-ft^M 

^^S«t 9^BB^L^^tt^2Sllfe^Ji:llI^7 p n-fe^^ < t «j R-T-B^ 
*fr±^3c4Mi&&£#fco :©*^I50^ttiili 1 0 0 0 p pmaTt'fe 
0, £fc^f£#fi*&£^ILfc<t ^5, 1 0 0 jimtoMLfcftltt^ 

S (Br), (He J) RO^^lt (Hk/HcJ) £B-H h \s- — ~ty~\Z. 

cfc^'J^Lfco £fc, Br + 0. lXHc Jf^ftfc 0 ^©IS^^Il 

10 Ttf&ofco Hi 70J; f9 D y M^jf^p-^s (co^Tft^j (HcJ) ^i^< 
bfcfr>faz )o — ^fti©MI¥U 5. 46l±©Br + 0. 1 x 

He j immhtixi^o rtL«, «0^^j:?>^^^^ x 0f^M^ (h 

cj) »Loo, i^^U^KDiM^S (Br) 

15 (I4»j) 

S 1 0©^a 7~^a 8M^ib 4 b 5 Srffl^TlU 8|H(-^ 

-T-B^#±^^a^"^#^ 0 &3b\ I18|»No. 8 0©J(^liij: 
^a7^^b4?r9 0 : 10©iiMa^L, No. 8 1 

20 ^(i^a 8 t^&b 5£8 0 : 2 0 (DMtit TrlB^ Lfc G £fc, 

©I&*»¥«tt4. O^mT^So #^n^C7lc^a^<7)-^^m*«lll 
8EI^^-t-j;9^1 0 0 0 p pm£im^ * fc^M^Sr«^ Lfc t Z. 

i-^^t, mi mmmtmm^m^m^m (Br), t^a^ (h c j) 

25 7£Jfc (Hk/H c J ) &B-H h U— OfflO^LfCo £/c, B r + 0. 1 X 

3i i s m^-r «t o K.mf&jtm<D^mm*w, i~n 3 n»y^*f lt» £ 

tfci^fcot^ ffife<Di%mtl (HcJ) ^|^LOO v E&^l^/M^ 



US-4 1 5 7 (9 9 P0 4 4 2 1 -2 Zr 1-3) 

-20- 



mmi&mm. (Br) *mz>^t&x~%z> 0 



US-4 1 5 7 (9 9 P0 4 4 2 1 -2 Zrl-3) 

-21 - 



ft * <d m m 

1. R: 25~35wt% (Rttf ±1%*© 1 tXli2ta±, ffib#± 
ffl7C*ttYSrfrtf«jfe-C*>*) , B:0.5~4.5wtl AlWCuOl 
5 ^Xf* 21: 0.02~0.6wt% Zr:0.03~0.25wt%, Co: 
4wt%»T (0£r££-f) , m&&R(fyfcF e Zm&ft 

2. frfaffiR^tt, ZrluJPit, ^l:CuSt>'Al<7)llXlj:2i^ 
ttSCi i -T 6 »3fcJB 1 (cfE*c<D R - T - B 5R#±£*4U»:ff<&»B6 

15 

3. IWf1BR-T-B*«;±**^«^9 0%&L±<DfkMl£ (Hk/HcJ) 
©R-T-B &#±«* JUJfcff 0>«3g:#ifco 

20 

4. tuWB^^WZ 0 5~0. 2 w t 5 - <b t i"S 

1 (ClBifeW R-T-B ^#±^^^<7)M^^o 

5 . ffifBjft*&#:<7> Z r ^*tf5 Zr : 0. 1-0. 1 5wt %tfc5: t &WWl 
25 (CfB<fe^R-T-Bm*±^*^«a^<^$Sijt^jfeo 

6 . wmw&fctpi^&nzmm&tf 2 0 0 0 P P mams: t &w&t 
-tzftuvz 1 i-iEicw r-t-b %%±m^WB(Dmwom 0 
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R: 2 5~3 5wt% (R f*^r±^7C^^> 1 SX« 2 «£A_b, fi.b^±^7C 
*ttYSr^tf«fcfe-C*>5), B : 0. 5-4. 5 w t %, A 1 MCu©lSXii 
5 2 H : 0 . 0 2 ~ 0 . 6 w t %, Zr : 0. 03 — 0. 2 5wtl Co : 4w 
t%£XT (0£^;£-fK 'MIfttF e^&Smj&SrWU Zr(D#ifcjt 

^TR-T-Bm#±«^^a^^#6^(C, Z r fcf&R^M-^fr 
10 o^^i|>§ % $cW-f 5:^m5 0 



